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U\kQfuy\ExgjiqkmNjpNgLo
.Lq;E  pN}~Ejgf|gLfuBxy\E}+gfoBpNMgfxoWpL pN}~|¡pNE|guy¢r+ogfxo}oQpN£pNuBuBxp\fuB}~ gEr+oB}¥¤
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Ly\e¢ehgfxf}¡pN|-ogfuBuB}~E±EgfMgf+EorEy\^uBb+gjExy« U}EgL¯²UrpN|~}~u³v^yN¦ogfxB U}Lg©3acb+g.+gfoBpNMgfx
er+oBurpNxpN´ugLghuy®}~uor+ogfxoq­MMy\uBbµLy\´ugf´u²´rpN|~}~u¶v£}~±ugfxBehoyN¦cxgqp\G}~ELy\e,¦·y\xBuq­pN+
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gLG}~uy\xq©W½-LLgLooQ²´rpN|~}~u¶v}oxgqpN|~}~¾qgL¿uBbExy\rEb¿uBb+gEgLo}~3pN+¼}~e¢E|gfehgf´upNuB}y\yN¦¬pjEgLG}¥¤
qpNugL.f|~}gf´u
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Ly\+orE|~uPuBb+gc \pNxB}y\r+o¬gLG}~uB}y\+oÁyN¦MuBb+gf}~xPr+oBrpN|++gfopNgfxP}~¢uBb+gopNehg-»pqv©"Â³¢uBb+gLy\´ug=sGu
yN¦pNgf|gLfuBxy\E}.+gfoBpNMgfxq­ÃuBbE}o§ehgqpN+o4uBbpNu¬gjqpNIop;¦·gf|~vµp\oorEehg¢uBb+gjg=sG}oBugf+LghyN¦
r+ogfxExyNÀ+|gLoP}~¢ugfxBeho"yN¦Mp\LLgLoo"pNuBugfxB+oPuyW+gfopNgfxPgLG}~uB}y\+oq©acbE}o¦¨gqpNuBrExgpN|~|yqoPr+o
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¤³ogfxB gfxG}oBuBxB}~ErEugLoBvGoBugfe­«+pNupe¢}~E}~E+­
gf|gLfuBxy\E}§+gfoBpNMgfxq­E|yp\¸pN|¡pN+f}~E+­+²UrpN|~}~u³v¸yN¦"ogfxB U}Lg­oqpN|¡pNE}~|~}~u³v­r+ogfx-ExyNÀ+|g©
Í¥ÎÃÏ¶ÐÄÑqÒÏ¬ÓÃÔ~ÐÄÕ¨ÖL×
Unité de recherche INRIA Rennes
IRISA, Campus universitaire de Beaulieu, 35042 RENNES Cedex (France)
Téléphone : 02 99 84 71 00 - International : +33 2 99 84 71 00
Télécopie : 02 99 84 71 71 - International : +33 2 99 84 71 71
 
	 &&)$$	*M"))$ "M
	$ ""Ã	MQ /
  )4	$! 3	"
	 
   w"xyUGrE}~xg¼|¡p3 gfxoB}y\ nf|gLfuBxy\E}²´r+g£ rE+g¼nLG}~uB}y\ pNE}gfxt rE±zBy\rExBpN|
MgfxBehgfu.pNrGs2nLG}~ugfrExoj y\EugfE}~xjEgLoh´pN}~+o¢À+pN+f}gfxoh}~e¢My\xBupN´uo«© ¹"°g=ÅSgfuq­Á| nLG}~uB}y\
nf|gLfuBxy\E}²Ur+g¢xnfrEuB}~|~}og,|gLo}~G¦¨y\xBejpNuB}y\+o§Eg,| nLG}~uB}y\pNE}gfxq­S gf´uBxppNUuEy\+¢²Ur+g,Eg
¦ÄpN}~E|gLocLyEuocEgWExyGr+fuB}y\#­Guy\rEu-gftnfupNUu-Ly\+oBrE|~upNE|gpNxcrE.+y\eExguBxdLo¬}~e¢My\xBupN´u
 rEuB}~|~}oZpNugfrExoq© aÃy\rEug=¦¨y\}oq­|g¿oBr+LLdLo®Ly\e¢ehgfxf}¡pN|4 rE+g3nLG}~uB}y\ nf|gLfuBxy\E}²´r+g3EnfMgf+
gLoogf´uB}gf|~|gfehgfUuEg|¡p²´rpN|~}~unQEgQogfxB U}LgWyNÅMgfxBug§ogLoÁrEuB}~|~}oZpNugfrExoq©Qy\r+o¬gfUugf+Ey\+ocpNx
|¡p²´rpN|~}~un¬EgÁogfxB }LgÁ rE+g»nLG}~uB}y\,nf|gLfuBxy\E}²´r+g­\|¡pejpNE}dfxg¬Eg¬²´rpNUuB}¥Àgfx|¡popNuB}o
¦Äp\fuB}y\
 rE3rEuB}~|~}opNugfrEx4y\xG}~pN}~xg¦Äp\Lg,pNr3ogfxB U}Lg,²UrE}|~rE}"gLoBuyNÅSgfxBuq© gLg¦ÄpN}~uq­M|¡pj²UrpN|~}~un,Eg
ogfxB U}LgxgLLy\rE Uxg|¡pt²UrpN|~}~unEgLy\´ugfUr#­Ãgf¿ugfxBehg¢EgLy\G¦¨y\xBuEg|gLfuBrExg­SgfuQ|¡p.²UrpN|~}~un
 p\LLdLo«­+gf¸ugfxBehg4Egugfe¢+oWEgxnfy\+og©
º»gfupNxBuB}f|gPExnLogfUugP¹"ugf|Ä­NrE§oBvGoBudfehg"EnLG}n-|¡p-G}¥År+o}y\§ rE-zBy\rExBpN|´nf|gLfuBxy\E}²´r+g­
Ey\Uu4|g,ExB}~+f}~pN|¬y\GzBgLfuB}¥¦-gLoBu4 yNÅxB}~xpNrGs¿rEuB}~|~}opNugfrExo§rE+g¢²´rpN|~}~unjEg¢ogfxB U}Lg.p\LfxBr+g©
wy\rExLgP¦ÄpN}~xg­N+y\r+opNrEehgfUuy\+o"|¡p²UrpN|~}~un¬Eg¬Ly\´ugfUr¢x\LgrE+g¬nfuBxy\}~ug»Ly\|~|¡pNy\xpNuB}y\
pq gLQ| nLG}~ugfrExq­G+y\r+ocgfxBehgfuBupNUupN}~+oB}EgQMnf+n=Àf}gfx-EgQoy\tg=sGnfxB}gf+Lg+pN+oc|¡p§e¢}ogQgf
 pN|gfrExjgfu.|¡p±Ly\+oBrE|~upNuB}y\ EgLoh}~G¦¨y\xBejpNuB}y\+o.G}¥ÅMr+onLgLoq©Wy\r+otpNrEehgf´uy\+o®nf´pN|gfehgf´u
|¡p¼²´rpN|~}~un. p\LLdLogfIExy\yoZpN´urEIoBvGoBudfehgh }~G¦¨y\xBejpNuB}y\2Ly\ frMy\rEx§|gLo-zBy\rExBpNrGs
nf|gLfuBxy\E}²Ur+gLo§gfu4Eg¢Lg¦ÄpN}~uq­#o! pNEErEv´pNUuoBrEx|gLo4onLf}¥Àf}~unLo4Eg¢LgLo§EgfxBE}gfxoq©¢¹"µg=ÅSgfuq­
+y\r+o¸pq y\+otLy\+oupNun£²Ur rE xpN+ +y\eExg¿ rEuB}~|~}oZpNugfrExo®yoodLEg¼EgLotbpNE}~uBr+EgLo®Eg
|gLfuBrExgLo}Ä© g©~­´Ly\+oBrE|~ugf´u"uy\r+o|gLozBy\rExo|gLoe#"fehgLo"xBrEExB}²Ur+gLo"GrWz
y\rExBpN|+gfu+pN+o|g»e#"fehg
y\xGxg©Á¹"o! pNEErEv´pN´uQoBrEx-LgfuBug4qpNxp\funfxB}oBuB}²Ur+g­E+y\r+o-Exy\Myoy\+o+pN+oLgfupNxBuB}f|g­+rE+g
+y\rE gf|~|gtehnfuBb+yEg. pNUuB}f}~pNuB}y\°EgLo¢p\LLdLogfu,EgjxnfpNxBuB}~uB}y\2EgtbpNxBg­"MgfxBehgfuBupN´u
 pNehnf|~}y\xgfx®|g£ugfe¢+o®EgxnfMy\+og£gfut| g=sGugf+oB}~E}~|~}~un3Gr oBvGoBudfehg£Ey\+­opµ²UrpN|~}~un¿Eg
ogfxB U}Lg©
$ Ë q É &%   ½W´uB}f}~pNuB}y\¿EgLop\LLdLoq­${UvGoBudfehg4G}oBuBxB}~Er+n­$pNpN|~vog§EgEy\+nLgLoq­\zBy\rExBpN|
nf|gLfuBxy\E}²Ur+g­NxnfpNxBuB}~uB}y\EgÁbpNxBg­\²´rpN|~}~un¬EgPogfxB }Lg­;g=sGugf+oB}~E}~|~}~un­NExyNÀ+|g"rEuB}~|~}opNugfrExq©

   W	MÃ	$
acb+gcgf gfx
¤Ä}~+fxgqp\oB}~E§r+ogcyN¦Ly\e¢ErEuB}~E¦Äp\f}~|~}~uB}gLo´vuBb+g¬gf+gfxpN|EErEE|~}cejpNgLoPpNuBuBxp\fuB}~ g
uBb+gfxgqpNuB}y\¿yN¦Py\E|~}~+g§+gfoBpNgfxQogfxB }LgLoq©c½ehy\E.gf+g=À+uoq­uBbE}oQpN|~|y«oQph+gfoBpNMgfx
gLG}~uy\xuypNuBupN}~pter+bµ|¡pNxBgfxpNr+G}gf+Lg­pN+3uy¸yNÅSgfxp\EG}~uB}y\pN|¬ogfxB U}LgLo4uy.}~uo§fr+o
¤
uy\ehgfxo4´v±g=sE|y\}~uB}~E¼uy\gfuBb+gfx4}~uo}~G¦¨y\xBejpNuB}y\µp\oghpN+±ExyLgLooB}~EqpNp\f}~uB}gLoq©jacbE}o
bp\o|gL¸uy,ejpNg§pL pN}~|¡pNE|g4 pNxB}y\r+ogf|gLfuBxy\E}§+gfoBpNgfxoWyq gfxuBb+g
	
­Pgf}~uBb+gfxhExy\ExB}gfupNxBvIy\E|~}~+gjogfxB }LgLo! #"%$&(')*
	+§y\x
uBb+g,µy\xB|-, }Eg,µgf.%/&0#214365"876+=© acb+g¿oBr+LLgLootyN¦pN y\E|~}~+g£+gfoBpNMgfx
ogfxB U}LgQEgfgf+Eo¬rEMy\.uBb+g:9<;>=?A@ABDCFEHGIKJKLM¬}~u»Exyq }EgLo¬uy}~uo»r+ogfxoq©acb+gQogfxB U}LgWe§r+ou
rpNxpNUugLg.p®²UrpN|~}~u³v3uBbpNuejpNgLo4uBb+g¢y\E|~}~+gh+gfoBpNgfx§ gfxoB}y\IpNu|gqp\oBu§p\o§pNuBuBxp\fuB}~ g
p\o®p±pNMgfxj gfxo}y\#© Â¶ y\uBb+gfxt¬y\xEoq­-xgqp\G}~E2p±+gfopNgfx.¦9xy\e pN y\E|~}~+g¿ogfxB }Lg
ob+y\rE|Mg.p\oLy\´ gfE}gfUujp\o§xgqp\G}~E±p¼Ly\U gf´uB}y\pN|-+gfoBpNMgfx¦9xy\e uBb+g.fr+oBuy\ehgfxo 
oupN+Gy\}~Uuq©  gLgfuB}~E4oBr+bjpxgL²UrE}~xgfehgf´uÁ}~e¢E|~}gLo"uyyNÅMgfxPpNjp\EgL²UrpNugc|¡pLvy\rEu¦¨y\xpNgLo
yN¦-uBb+ghy\E|~}~+gj+gfoBpNMgfxp\o4»gf|~|»p\o§uyG}oBE|¡pLv±xgL²Ur+gLoBugLpNgLo4}~^p¸uB}~ehgf|~v¿ejpNE+gfxq©
, bE}~|g4uBb+gExyq }oB}y\3yN¦¬p¢+gfoBpNMgfxQbpL }~E®pjopNuB}o
¦Äp\fuy\xBv¸|¡pLvy\rEuejpLvMg§Ly\+o}EgfxgL
p\oMgf}~Eµp\bE}gf gL2UvIg=sG}oBuB}~E¿y\E|~}~+g®+gfopNgfx¢ogfxB }LgLoq­"uBb+g®Egf|~}~ gfxBv¯yN¦QpN2y\E|~}~+g
+gfopNgfx¬}~.puB}~ehgf|~v¢ejpNE+gfx¬}oPvgfuÁuy4goy\|~ gLS© WgfoBpNMgfxo¬pq \pN}~|¡pNE|gN-uBb+g,µgf
qpNE+y\u-rpNxpNUugLg4opNuB}o
¦·v}~ExgLoBMy\+ogQuB}~ehgLoGr+gQuyuBb+gfrExBxgf´u-|~}~e¢}~upNuB}y\¼yN¦uBb+gO,µgf
¦·xy\e uBbE}oPoupN+Gy\}~Uuq© WgfoBpNMgfxo¬pq \pN}~|¡pNE|g4-Exy\ExB}gfupNxBvhy\E|~}~+gogfxB }LgLoP}~jgf+gfxpN|
g=sGbE}~E}~u-MgfuBugfx»xgLoy\+ogQuB}~ehguBbExy\rEb£p\EgL²UrpNugogfxB gfxLy\GÀ+rExpNuB}y\#­ErEucouB}~|~|SxgfejpN}~
EgfMgf+Egf´utrEMy\ uBb+gPM	
 pN+G-}GuBb#©acbE}o®pNxBuB}f|g¼ExgLogfUuojuBb+g£¹"ugf|y\E|~}~+g
+gfopNgfxogfxB }Lg§uBbpNuQbp\oQgLgf3EgLoB}~+gL¿oytp\oWuytyNÅMgfxphbE}~b3²UrpN|~}~u³v¼yN¦¬ogfxB U}Lguy
r+ogfxoq©¼acb+gtejpN}~^+yq gf|~u³v¯yN¦uBb+gt¹"ugf|-ogfxB U}LgtLy\ehgLo¦9xy\e }~uo¢p\ooyf}¡pNugLG}oBuBxB}~ErEugL
ovoBugfe­G-bE}b¼Exy« U}EgLoQoBrEEMy\xBuc¦·y\xuBb+g4uB}~ehgf|~v®Egf|~}~ gfxBv¸yN¦"+gfoBpNMgfxgLG}~uB}y\+o}~¼uBb+g
ExgLogf+Lg4yN¦"p|¡pNxBg4´rEe§MgfxWyN¦r+ogfxoq©
Q
RSQ TU)VXWZY[V\^]`_bac\edYfhgji&k6Vl[m)dSnoV
pÃgfu-r+o»À+xoBu-Ly\+oB}Egfx-uBb+g²´rpN|~}~u¶vtyN¦uBb+g¹"ugf|S+gfoBpNMgfxgLG}~uB}y\+o--}~uBb¸xgLoBMgLfucuy,uBb+gf}~x
Ly\Uugf´uWxgf|gf \pN+LgpN+¸ExgLogf´upNuB}y\#©»½W|~uBb+y\rEbuBbE}o}opr+ogfx
¤³oBgLf}¥À4ejpNuBugfxq­+¬g4ejpLv
¦¨y\xgLogLguBb+gp\Gb+gLoB}y\£yN¦Áphy\ErE|¡pNuB}y\¿yN¦r+ogfxo´v¸ExyGr+f}~EjuBb+ggLG}~uB}y\+oWyN¦ÁpN¿y\E|~}~+g
+gfopNgfxogfxB U}LgÁ}~Ly\|~|¡pNMy\xpNuB}y\-}~uBb,p+gfoBpNgfxgLG}~uy\xq©acb+gÁExy« U}EgL+gfoBpNMgfx
}o¬g=sMgLfugLhuy§´pN}~tp\LLgfEupN+LgpNuÁ|gqp\ouP-}~uBb.uBb+g+gfoBpNMgfx! oÁr+oBrpN|$xgqp\Egfxoq©"acb+g¹Pugf|
y\E|~}~+g.+gfoBpNMgfxogfxB }Lghbp\oMgLgfIEgLoB}~+gLI}~If|yog.Ly\|~|¡pNy\xpNuB}y\¯-}~uBbIuBb+grqs;	tGK@Au
vJF[w#LMgLG}~uy\xq­uBbpNu§}ouBb+ghejp;zBy\xNxExgf+b¯|yUqpN|¬+gfoBpNgfxgLG}~uy\xyz{*­Hqs;KGK@AuAvJF[w#LM
ogf|~|o,pNMy\rEu¸ije¢}~|~|~}y\2Ly\E}gLo,Mgfx¢+pLv	+=©±acb´r+oq­P¹Pugf|cgLG}~uB}y\+o.pNxgjExyGr+LgL¯r+oB}~E¿uBb+g
qs;	tGK@AuvcJ|>w#LM-}~G¦·y\xBejpNuB}y\®p\og©}x+rExBuBb+gfxBehy\xg­E}~¸y\xEgfx»uyMgLoBu¬ejpNub¸r+ogfxo»}~´ugfxgLoBuo«­
~~<<tK

gf gfxBvµfr+ouy\ehgfxoBrE+ofxB}~E}~E£uy¼uBb+g.¹"ugf|cogfxB }LghejpqvoBMgLf}¥¦9v3uBb+ghuy\E}Lo}~I-bE}b^b+g
}o§}~´ugfxgLoBugL^oy¿p\o4uy}~ g.bE}~e p\LLgLoo4uy}~+G}~ }GrpN|~}~¾qgL¯gLG}~uB}y\+oq©¸acbE}or+ogfx
¤³oBMgLf}¥À
}~G¦¨y\xBejpNuB}y\}o§U+y«-^p\ouBb+g ;GKJ  G#J|C)= ~if	³©t½Wµ}~+G}~ U}GrpN|~}~¾qgLIy\E|~}~+gjgLG}~uB}y\I}o
uBb+gf¿y\xB´pNE}~¾qgL±p\oWphogfuWyN¦"pNgLoQ-b+gfxg§gqp\b¿pNgLy\xBxgLoBy\+EoWuyjgf}~uBb+gfxphorEe¢ejpNxBv­
pN¯pNxBuB}f|g­Py\x¢p¸Eb+y\uy\xpNEbh·ogLgx}~rExg¿i+=©¼½orEe¢ejpNxBvµpNgjxy\rEbE|~vILy\xBxgLoBy\+Eo
uy£ptpNghyN¦-uBb+g¢pNgfx gfxo}y\#©jÂ¶Ip\EG}~uB}y\#­g=sELgfEu¦¨y\xuBb+g¢+gfoBpNMgfx! oÀ+xoBu§pNg­
gqp\b£oBrEe¢ejpNxBv®pNgxgf|¡pNugLouyjp¢oBMgLf}¥Àuy\E} ÁuBb+g4orEe¢ejpNxBvtpNgyN¦ x}~rExghi© 
xgf|¡pNugLo4uy¸uBb+g
 >B G   = KwC>w|yqpN|"uy\E}+=©hacb+g¢Ly\´ugfUuyN¦-p¸oBrEe¢ejpNxBv¿pNghG}¥ÅSgfxo
¦·xy\e uBb+gy\+g§yN¦P}~uoLy\xBxgLoy\+G}~EtpNgfxpNg§Uv®orEe¢ejpNxB}~¾L}~Etgf gfxBv¼pNxBuB}f|g}~´uyjuBb+g
pNxBuB}f|g  ouB}~uB|gjpN+Eb+y\uy\xpNEb 9}¥¦pN´v	+=­pN+µb´vMgfxB|~}~Eo§uyuBb+ghLy\xBxgLoBMy\+G}~E±pNxBuB}f|g
pN+¼Eb+y\uy\xpNEb 8x}~rExgLoi©QpN+i© LW}~ g4uBb+gpNxBuB}f|gpN+£Eb+y\uy\xpNEb3pNgLo¦¨y\x
uBb+g4pNxBuB}f|g§gf´uB}~uB|gLOK= C[@S= tG49<;>=  tGoC>; J = )w >= ¬xgf|¡pNuB}~Ejuy,uBb+g|yUqpN|#orEG¤Äuy\E}
K= KuSGt; Jtu >J<@ o,yN¦uBb+gtoBrEe¢ejpNxBvpNg+=©3¹" gfxBvIpNg.¦9rExBuBb+gfx,}~´ugfxpNugLohp¦·xpNehg
y\¼uBb+gxB}~b´u
¤ÄbpN+¿oB}Eg4yN¦uBb+g4ofxgLgf#­|~}oBuB}~Ejfr+oBuy\e¢}~¾qgL¼b´vgfxB|~}~EGouyjp,ogfuyN¦uy\E}Lo
p\LLy\xG}~E±uy3uBb+gtr+ogfx! o,ExyNÀ+|g©^¹Áp\b pNxBuB}f|g¸yN¦Qp¿pNg®EgLLy\e¢yogLo¢}~´uyµp£´rEegfx
yN¦"!5$#µÀ+|gLoq­Á-bE}b pNxg®ExyGr+LgL°r+oB}~E±uBb+g&%Qw"xgLoo('.pN+2½-fxy\pNu*)oyN¦·u³cpNxguyy\|oq©
acb+gLogÀ+|gLo-pNxg,+ z +Pp4À+|gQLy\UupN}~E}~E¢uBb+gug=sGucyN¦ÃuBb+gQpNxBuB}f|gW¦¨y\x¬My\uBbtuBb+gWoBrEe¢ejpNxBvtpN+
pNxBuB}f|g§pNgLoq­$pN+ z! +»u³»y¢À+|gLoWgfxEb+y\uy\xpNEb3p\ooyUf}¡pNugL¸uyhuBb+gpNxBuB}f|g­gfegLEG}~E
xgLogLfuB}~ gf|~v®uBb+g¦·rE|~|¥¤ÄpNg=¤³oB}~¾qgpN+¼oBejpN|~|¥¤³oB}~¾qg§Eb+y\uy\xpNEb+oq©-½ oBrEe¢ejpNxBv®pNg4}ouBb+gf
ejp\EgyN¦PuBb+g§ogfuoWyN¦-!5$#.À+|gLoWp\ooyUf}¡pNugL¼uyh}~uopNxBuB}f|gLoErEuWÀ+|gLogfegLEG}~Et¦·rE|~|¥¤ÄpNg
o}~¾qgEb+y\uy\xpNEb+oq©
¹"+oBrExB}~E®²´rpN|~}~u¶vyN¦uBb+g+gfoBpNMgfxWgLG}~uB}y\+o¦9xy\e uBb+g§oBupN+GMy\}~´uyN¦PuBb+gf}~xExgLogfG¤
upNuB}y\¸pN+tyN¦ÃuBb+gf}~x»Ly\Uugf´u-xgf|gf pN+Lg}o»+y\ucoBr/.jf}gf´u»¦¨y\x»pN®y\E|~}~+g+gfopNgfx-ogfxB }Lg
uy¿Mg®oBr+LLgLoo
¦·rE|pN+2Ly\e¢gfuB}~uB}~ g­»gLG}~uB}y\+ohoBb+y\rE|¯Mg®Egf|~}~ gfxgL2uy¿r+ogfxo,}~ p£uB}~ehg=¤
|~v¿ejpNE+gfxq©®Â¶EgqpN|~|~v­uBbE}oehgqpN+ouBbpNup®xgL²Ur+gLoBugLµpNgjyN¦pNIy\E|~}~+gjgLG}~uB}y\µ}o§ejp\Eg
pq \pN}~|¡pNE|guy.phr+ogfx}~3p¢uB}~ehg§}~´ugfxB pN|uBbpNuQEyUgLoW+y\uWg=sELgLgLuBb+gy\+g4upNgf£uy.ogf|gLfup
pNMgfxpNg©acb+g,y\E|~v£»pLv3uytehgLgfuuBbE}o}EgqpN|uB}~ehgf|~}~+gLooxgL²UrE}~xgfehgf´u4}ouytbpq g,uBb+g
+gfopNgfx,gLG}~uB}y\¯|yUqpN|~|~vIpq \pN}~|¡pNE|g¸y\^uBb+g.r+ogfx! oejp\bE}~+g®Mg=¦·y\xg.uBb+gjr+ogfx,p\LLgLoogLo
uBb+gt+gfoBpNMgfxq©^ªWy«¬gf gfxq­»oBr+b°p3oy\|~rEuB}y\¯}o,+y\u¢Exp\fuB}qpN|Gr+g®uy¿uBb+gt+gfoBpNgfx! o
ouy\xpNg,+gLgLEoq©¢w"xgLf}ogf|~v­p qs;tG<@AuAvJF>w LM4+pN}~|~v3gLG}~uB}y\Ip\fuBrpN|~|~v±EgLLy\e¢MyogLo}~´uy10
xgf}y\pN|gLG}~uB}y\+o-b+yoguy\E}Loejpqvgf}~uBb+gfxMgoBbpNxgLUv¸phoBrE+ogfuyN¦"xgf}y\pN|gLG}~uB}y\+o
y\x§g¢oBMgLf}¥À¢uyy\+gjgLG}~uB}y\}~µuBb+ghqp\oghyN¦- U}~|~|¡pNg=¤³oBMgLf}¥À¢uy\E}Loq©tacb+ghgf+ogfeE|gjyN¦
qs;	tGK@AuvcJ|>w#LM+pN}~|~v.gLG}~uB}y\+o-|gqp\EocuyuBb+gExyGr+fuB}y\yN¦pNy\rEuc10,0pNgLoq­Egqp\b¸bpL }~E
pNµpq gfxpNg¢oB}~¾qg,yN¦-2,043´vugLoq©4acb+g,¹"ugf|"+gfoBpNMgfxQ¦9rExBuBb+gfxgfpNE|gLo4p.r+ogfxExyNÀ+|g,uy
gfegLµpNµgf y\|~ }~EogfuyN¦¬uy\E}Loxgf|¡pNuB}~E¼uytG}ouB}~+fu q ;	tG<@AuAvcJ|>w#Ltxgf}y\pN|ÁgLG}~uB}y\+o«©
57698:87;=< >?>A@B@B@DC EGFIHKJ7L,C MN?O
PQ698:87;=< >?>A@B@B@DC H?RSNUT,V?C MN?OW>KXBMQJ7N?TIHK8Y>
Z [6~\Z X

   GK;>JKBo
   wP>J<@AL<=  o L     C[@{CM>JF? o8
x}~rExghi,+"½ opNe¢E|g4yN¦"¹"ugf|#pNgLo
~~<<tK
 
Â¶Ip\EG}~uB}y\#­¬g.»pNUuuBb+g.ogfxB }Lg¢uyMgjp\LLgLooB}~E|gh¦9xy\ep®|¡pNxBg. \pNxB}gfu¶vµyN¦cugfxBe¢}~pN|o
}~+f|~r+G}~E¢uBb+yogWbpq U}~Ejp|y« ouy\xpNgqpNp\f}~u³v 8­ ,µgf¸Eb+y\+g­Eogfu
¤Äuy\G¤ÄMyLs+=©Pacb´r+o«­
»gQbp\.uy,EgLoB}~pN+t}~e¢E|gfehgf´uQp§f|~}gfUu
¤³ogfxB gfxG}oBuBxB}~ErEugL¸oBvGoBugfe­EgLG}qpNugL¸uyuBb+g
Egf|~}~ gfxBvtyN¦Ã+gfoBpNMgfx-gLG}~uB}y\+oq©PÂ¶.pNxBuB}frE|¡pNxq­EuBb+gQExy\MyogL®oBvGoBugfe bp\tuyrpNxpN´ugLg
uB}~ehgf|~vEgf|~}~ gfxBv§yN¦xgL²Ur+gLoBugL§pNgLouyWf|~}gf´uo¦·xy\e uBb+g»ogfxB gfxq­\}~p»pqv§uBbpNu"pNEExyp\b+gLo
uBb+g}EgqpN|qp\og-}~uBb+y\rEuxgL²UrE}~xB}~Ej|¡pNxBgoBuy\xpNg§qpNp\f}~u³v®¦·xy\er+ogfxejp\bE}~+gLo«©
Q
R TU)VXWZY[V\y\Sd{VjY k6V	l[mV	l
	 d Y>l8d_)Y[V%k6fY[V
WrExcExB}~ejpNxBvty\Gz
gLfuB}~ gQ}~tuBb+gQEgLo}~®yN¦#uBb+g¹"ugf|SG}oBuBxB}~ErEugL¸ovoBugfe »p\ocuyrpNxpN´ugLg
|y« f|~}gfUuc|¡pNugf+fvh}~juBb+gWExgLogf+LgQyN¦p|¡pNxBgW´rEe§Mgfx-yN¦Ãf|~}gf´uoq©"Â¶jpNxBuB}frE|¡pNxq­GuBb+gQoBvGo
¤
ugfe  ocoqpN|gW}~tugfxBeho»yN¦y\uBbtuBb+gUrEe§Mgfx-yN¦oBrEEMy\xBugLjr+ogfxo-pN+.uBb+gr+ogfxo!´gLy\xpNEbG¤
}qpN|WG}oBgfxo}y\°bpNxG|~v2gfpNE|gLohuyµyNÅSgfxjLy\´ gfE}gfUu¸f|~}gf´uj|¡pNugf+fv¯Uv¯o}~e¢E|~v^}ooBrE}~E
f|~}gfUu4xgL²Ur+gLoBuo}~±xgLoBMy\+oguy®uBb+g,r+ogfxo!My\+gLoq©,½ »gf|~|"U+y«-µugLbEE}²Ur+g,¦¨y\xehgLgfuB}~E
uBb+gj|yq'|¡pNugf+fvµxgL²UrE}~xgfehgf´u,}~^p|¡pNxBg.oqpN|g.ogfuBuB}~E¿}o4uBb+gf^ExgLG}fuB}~ g.Exg=¦¨gfubE}~E+­
{*­M}ooBrE}~E®uBb+g¢f|~}gf´uxgL²Ur+gLoBuog=¦¨y\xg,uBb+gr+ogfx§p\fuBrpN|~|~v¿xgL²´r+gLoBuoQ¦¨y\x+pNup G­G­B2I³©
ªQyq»gf gfxq­´ExgLG}fuB}~ gWExg=¦¨gfubE}~E}oÁpN|oyxgLLy\E}~¾qgLtp\o¬pLy\+oBrEe¢}~EugLbEE}²Ur+g}~hugfxBeho
yN¦pN+G-}GuBb°pN+ExyULgLoo}~E£r+opNg©¿{U}~+Lg­Pp\LLgLooExgLG}fuB}y\+oqpNE+y\uMg¼iG0,0 p\=¤
frExpNug­$Exg=¦¨gfubE}~EtxgL²´r+gLoBuo|gqp\uyj»p\oBug§+gfu³¬y\xB¿pN+¼ogfxB gfxWxgLoy\rExLgLoWgqp\b£uB}~ehgp
ExgLG}fugLµxgL²´r+gLoBu4EygLo+y\u4ejpNubµuBb+g¢r+ogfx! oy\+g©jªWgf+Lg­M¦¨y\xExgLG}fuB}~ ghExg=¦¨gfubE}~E
uy¼ghgf+g=Àf}¡pN|Ä­}~u§}o§+gLLgLoopNxBv±uy¼bpL g.pbE}~bE|~vp\LfrExpNugjExgLG}fuB}y\2pN|~y\xB}~uBbEe©Â¶u
}o¢¦9rExBuBb+gfxjEgLo}~xpNE|g¸uy±bpL g+gfu³¬y\xB pN+ ogfxB gfxhxgLoy\rExLg¸ejpNpNgfehgfUutgfpNE|~}~EIuy
pN|~|gf }¡pNug-uBb+ggfpN|~u¶v,yN¦SuBb+g-}~+fxgqp\ogLhxgLoy\rExLg-r+oZpNgUgf gfj}¥¦M|yq,uBbpNuÁ}o"}~+frExBxgLj´v
ExgLG}fuB}~ gjExg=¦·gfubE}~E+©jlWgf´pNxG}~E+gfu³»y\xB±ejpNpNgfehgf´uq­uBb+g,ehyoBu4xgf|~}¡pNE|ghoy\|~rEuB}y\
uy¼+pNug¢¦·xy\e uBb+gjoBupN+GMy\}~´uyN¦-xgLGr+f}~E¼uBb+gjf|~}gfUu§|¡pNugf+fv±}o§uygf+oBrExg.pq \pN}~|¡pNE}~|~}~u¶v
yN¦p£ÀEsGgL¯+gfu¶¬y\xB¯pN+G-}GuBb°Mgfu³»gLgf uBb+g¸f|~}gf´utpN+¯uBb+g¸ogfxB gfxq©°{Ur+b p¿xgL²UrE}~xg=¤
ehgfUuWqpN£gehgfuW´v¸r+oB}~E.gf}~uBb+gfxQp¢Exy\ExB}gfupNxBv¸+gfu¶¬y\xBX8­c5­# "! c+-y\xp
xgLoy\rExLghxgLogfxB pNuB}y\Exy\uyLy\|Ä©®acb+gh|¡pNuBugfxoy\|~rEuB}y\ejpLv3MyooB}~E|~v3|gqp\µuyxg z
gLfur+ogfx
Ly\E+gLfuB}y\+opN+£}o¦·rExBuBb+gfxQ+y\uQfrExBxgfUuB|~v£oBrEEMy\xBugL£y« gfxWuBb+g&	j©QªQgf+Lg­$uBb+g
¦¨y\xBehgfxoy\|~rEuB}y\}ofrExBxgf´uB|~vµuBb+gjehyoBupNEExy\ExB}¡pNugj¦·y\x,pNIy\E|~}~+gj+gfoBpNgfx,ogfxB }Lg©
, }~uBbxgLoBMgLfuuy¢uBb+gpNE}~|~}~u³vyN¦uBb+g§ogfxB gfxuyhbpN+G|gp,|¡pNxBgUrEe§MgfxQyN¦"f|~}gf´uWxgL²´r+gLou
¤
o 9}~+f|~r+G}~E¿g=sGuBxp®Exg=¦¨gfubE}~E¿xgL²´r+gLoBuoK+=­ÃuBbE}o§ejpLv3g.p\bE}gf gLI´v3r+oB}~E£p®Myq»gfx
¦9rE|
bpNxGcpNxg§}~G¦·xp\oBuBxBr+fuBrExgoBr+b3p\ouBb+g ,µgf£qp\b+gExyUGr+fuouBbpNuQpNxg§gfUugfxB}~EjuBb+g§ejpNx
¤
gfu¢E|¡p\Lg©¯ªQyq»gf gfxq­»or+b°ExyGr+fuojpNxg® gfxBv¯LyoBuB|~v^pN+¯+y\uhgqp\oB}~|~v¯g=sGugf+oB}~E|g©°W
uBb+gy\uBb+gfxWbpN+S­SpN£}~G¦9xp\oBuBxBr+fuBrExgejp\EgyN¦Áf|~r+oBugfxoWyN¦Áw»º»oW}~UugfxLy\E+gLfugL3´v¼phbE}~b
ogLgL+gfu³»y\xBhoBr+bjp\o) j2Exyq }EgLoÁpQ|y«c¤³LyoBuq­´g=sGugf+oB}~E|g-oy\|~rEuB}y\¢¦¨y\x}~e¢E|gfehgf´uB}~E
Myq»gfx
¦9rE|"ogfxB gfxo«©WÂ¶¿p\EG}~uB}y\#­SoBr+bµpN3pNxbE}~ugLfuBrExg,ejpNub+gLouBb+gy\xB´pNE}~¾«pNuB}y\µyN¦PuBb+g
qs;	tGK@AuvcJ|>w#LM»Ly\e¢pNUvjuBbpNu¬bp\o»p4´rEe§Mgfx-yN¦#xgf}y\pN|o}~ugLo¬G}oBuBxB}~ErEugLtyq gfx»uBb+gH,µgLoBu
Z [6~\Z X

Cluster
Cluster
Cluster
Cluster
Cluster
Cluster
ISDN Net.
HTTP-based requests
ISDN Net.
Etel Client
Etel Server
Data
Producer
Etel Client
Etel Client
Reader
Acrobat
Acrobat
Acrobat
Reader
Reader
x}~rExg /+"½WxbE}~ugLfuBrExgyN¦uBb+g¹"ugf|G}oBuBxB}~ErEugL¼oBvGoBugfe
pNxBuyN¦bxExpN+Lg­#-bE}b3ejpLv£b+yoBuWuBb+g,ogfxB gfx! of|~r+oBugfxo«©Â³uQ}ouBb+gf3+gLLgLooZpNxBvuyt}~e¢E|g=¤
ehgfUu¬p\EgL²UrpNugoyN¦·u³»pNxgoy\|~rEuB}y\+oPoy4p\o"uy4p\fuBrpN|~|~v¢gfG¦¨y\xLg-ogfxB gfxÁoqpN|¡pNE}~|~}~u¶vhpN+¦9rE|~|~v
Mgf+g=À+u-¦·xy\euBb+g4ogfxB gfx! o-ExyLgLooB}~Ejy«¬gfxq©
acb+ghyq gfxpN|~|cpNxbE}~ugLfuBrExg®yN¦»uBb+gj¹"ugf|¬G}oBuBxB}~ErEugLIoBvGoBugfe }o4EgfE}fugLµ}~ x}~rExg G©
acb+gÁoBgLf}¥ÀLoÃyN¦uBb+gP¹Pugf|´G}oBuBxB}~ErEugL4oBvGoBugfeLy\e¢pNxgL§uyg=s}ouB}~Ef|~}gf´u
¤³ogfxB gfxoBvGoBugfeho
Ly\ehg¼¦·xy\e g=sGE|y\}~uB}~E¯uBb+g¼bpNE}~uo®yN¦§+gfopNgfx®xgqp\Egfxo.¦·y\xtuBb+g¿EgLoB}~ yN¦§uBb+g£¹Pugf|
f|~}gfUuopN+ ogfxB gfxq© wPxgLf}ogf|~v­Wp\LLy\xG}~E2uyI}~G¦·y\xBejpNuB}y\ Exy« U}EgL uyIr+ojUv qs;	tGK@Au
vJF[w#LMf­ehyoBuQ+gfoBpNMgfxWxgqp\EgfxooBvGoBugfejpNuB}qpN|~|~v¼Ly\+oBrE|~uQuBb+g4 pNxB}y\r+ogLG}~uB}y\+oyN¦PuBb+gf}~x
r+orpN|Q+gfopNgfx®}~ uBb+g3opNehg¿»pLv.?'pxgqp\Egfx®ejpqv Ly\+oBrE|~u¸bE}ot+gfoBpNMgfx®´v
À+xou¢xgqp\G}~E|yqpN|WpN+2uBb+gf oBMy\xBu¢pNgLot+=© Â³2uBb+gLy\Uug=sutyN¦pN y\E|~}~+g¸+gfoBpNMgfx
ogfxB U}Lg­\uBbE}oehgqpN+ouBbpNu¬g-qpN,op;¦¨gf|~vp\ooBrEehg»uBb+gcg=s}ougf+Lg»yN¦$r+ogfxExyNÀ+|gLoP}~ugfxBeho"yN¦
xgLfrExBxB}~E¢pNuBugfxB+o-yN¦"p\LLgLoogLo»uy+gfoBpNMgfxcgLG}~uB}y\+o«©PÂ³tuBb+gQxgfejpN}~+Egfxq­+oBr+btExyNÀ+|gLo
pNxg.²´rpN|~}¥ÀgL¯p\o LLMtGtG"#J|C)= tGf­-bE}~|gjuBb+gjugfxBe #J|C)= 4}o§r+ogLµuy¼xg=¦·gfxuyuBb+g.ogfuyN¦
uy\E}Lo»r+oBrpN|~|~v.Ly\+oBrE|~ugLt´vtp§r+ogfxq©}x+y\x»uBb+gEgLoB}~®yN¦ÃuBb+g¹"ugf|G}ouBxB}~ErEugL¸oBvougfe­´»g
g=sGE|y\}~ugLuBb+gg=s}ougf+Lg4yN¦"y\uBb£r+ogfxExyNÀ+|gLopN+¸r+ogfxQp\LLgLooExyNÀ+|gLoWuyhLy\´ gfE}gfUuB|~v
GxB}~ g§+pNup¢Ly\e¢e§rEE}qpNuB}y\±pN+G}oBuBxB}~ErEuB}y\#©b, }~uBbE}~£pN£¹"ugf|Ãf|~}gf´uq­uBb+gr+ogfx! op\LLgLoo
ExyNÀ+|gWogfxB gLoPuypN´uB}f}~pNugWuBb+g-r+ogfx! o¬p\LLgLoogLo¬pN+¢b+gf+LguyxgqpN|~}~¾qgg?.jf}gfUu¬ExgLG}fuB}~ g
~~<<tK
2
Exg=¦¨gfubE}~E ~iG2I³© , }~uBbE}~IuBb+gj¹"ugf|»ogfxB gfxq­uBb+gjogfuyN¦cr+ogfx4ExyNÀ+|gLoejpLv±Mg¢ExyULgLoogL
oy3p\o,uy3xy\rE uy\gfuBb+gfxhr+ogfxo,bpL }~Ef|yog®ExyNÀ+|gLo«­P-bE}b°¦9rExBuBb+gfxhogfxB gLohuy±Eg=À++g
Ly\xBxgLoy\+G}~Ej+pNup¢xy\rE+ouBbpNuWpNxg4G}ouBxB}~ErEugLyq gfxWuBb+gogfxB gfx! of|~r+oBugfxo" S³©
{gLfuB}y\
EgfupN}~|o-uBb+gEgLoB}~¼pN+®}~e¢E|gfehgf´upNuB}y\3yN¦¹Pugf|Ãf|~}gf´uoq­EEg=À+E}~EjuBb+ggfe,¤
MgLEEgL¿ExgLG}fuB}~ gExg=¦·gfubE}~EoBuBxpNugfv¼uy\gfuBb+gfx-}~uBbµp\ooyf}¡pNugL3qp\b+gejpNpNgfehgf´u
pN+¸f|~}gfUu
¤³ogfxB gfxWLy\e¢erEE}qpNuB}y\£Exy\uyLy\|Ä©»{gLfuB}y\¿uBb+gf¸¦·yfr+ogLo-y\¸uBb+g4EgLo}~¼pN+
}~e¢E|gfehgfUupNuB}y\yN¦SuBb+g¹"ugf|MogfxB gfxq­U-bE}bt}~´ugfxpNugLo-p|yp\jpN|¡pN+f}~E,ouBxpNugfvjpNehy\E
f|~r+ougfxop\ogLIy\^uBb+gjxy\rEE}~E±yN¦My\uBbIr+ogfx§ExyNÀ+|gLohpN+I+gfoBpNgfxuy\E}Loq©¿¹" gfxBv
f|~r+ougfxP¦·rExBuBb+gfxÁxBrE+ocpN.g?.jf}gf´u-Lyy\gfxpNuB}y\.Exy\uyULy\|SpNehy\E}~uoÁLy\e¢MyoB}~Ew»º»o¬oyp\o
uye¢}~E}~e¢}~¾qgy\uBb,uBb+gcehgfehy\xBv¢pN+¢ExyULgLooB}~E|yp\¢yN¦Mgqp\bhw¬ºQ©¹" pN|~rpNuB}y\jyN¦$uBb+g-¹Pugf|
G}ouBxB}~ErEugLtovoBugfe -}~uBb.xgLogLfu»uyyNÅSgfxgL®f|~}gf´uc|¡pNugf+fv.pN+toqpN|¡pNE}~|~}~u³vtLy\e¢pNxgL®uy
xgf|¡pNugL¼¬y\xB¸}oQp\EGxgLoogL¸}~±{gLfuB}y\¼+©»Â³u}ooBb+yq-£uBbpNuWy\rExWovoBugfeMgfx
¦¨y\xBehoMgfuBugfx
uBbpN pN|~ugfxBpNuB}~ g£oy\|~rEuB}y\+oj-b+gf Ly\+LgfxB+gL -}~uBb uBb+guB}~ehgf|~v°Egf|~}~ gfxBv°yN¦+gfoBpNMgfx
gLG}~uB}y\+o}~£p|¡pNxBg§oqpN|gogfuBuB}~E+©bx}~pN|~|~v­+»g4Ly\+f|~r+Eg4}~3{gLfuB}y\£G­+oBrEe¢ejpNxB}~¾L}~Ety\rEx
Ly\UuBxB}~ErEuB}y\¿pN+¸Ly\+oB}EgfxB}~E.y\+ggfxoBMgLfuB}~ gW¦·y\xy\rEx-»y\xB­G-bE}b}ocuBb+gMgf+g=À+u-uBbpNu
Ly\rE|^ExB}~E¿uBb+gt+yq gf|»¦·gqpNuBrExgLo,yN¦uBb+gt¹"ugf|-G}oBuBxB}~ErEugL¯oBvGoBugfe -b+gf°pNEE|~}gL^uy£uBb+g
,µgf#©
   "W	 ")$   *,  "W	$c	$
½ +gfoBpNMgfxgLG}~uB}y\¼qpNMgbpNxp\fugfxB}~¾qgL£´vpbUvUMgfxEyUfrEehgfUuq­-bE}b¼}oouBxBr+fuBrExgL
p\o¢p¿ogfu,yN¦otG-b+gfxg®gqp\b2pNgtLy\UupN}~+ojp¿ogfu,yN¦"BUKJK= !w	G§uBbpNu¢EgfugfxBe¢}~+g®uBb+g
pNgLoWuBbpNupNxgp\LLgLoo}~E|g4¦·xy\e }~uq©¹¬p\b3pNg4¦·rExBuBb+gfxQ}~ gLo}~G¦¨y\xBejpNuB}y\3xgf|¡pNuB}~E.uy®p
pNxBuB}frE|¡pNxuy\E} ?}~UugfxBpNuB}y\pN|PMy\|~}~uB}Loq­pNuB}y\pN|gLLy\+y\e¢}Lo«­SoBy\xBuo«­©~©~©+=©ªQgf+Lg­
uBb+gWLy\´ugfUucyN¦#gqp\b.pNg}oÁrEM+pNugLj+pN}~|~v¢ErEu¬uBb+gb´vMgfxEyUfrEehgfUucouBxBr+fuBrExg}o¬}~´ pNxB}¥¤
pNUuq©"½ r+ogfx»uBb+gf.r+oBrpN|~|~vhLy\+orE|~uo¬uBb+gWb´vMgfxEyUfrEehgfUu»pNgLo-p\LLy\xG}~E,uyp§xgLfrExBxgf´u
y\xEgfxuBbpNuxg
gLfuobE}oQMgfxoy\pN|}~´ugfxgLoBu¦¨y\xWuBb+g,Ly\xBxgLoBMy\+G}~E¸uy\E}Loq©{Ur+bp.xgLfrEx
¤
xB}~E^p\LLgLoohpNuBugfxB }ojg=sGE|y\}~ugL¯¦·y\xjExgLG}fuB}~EIuBb+g¸+gfopNgfx.pNgLohuBbpNuhuBb+g¼r+ogfx
}o.|~}~gf|~v2uyIp\LLgLooj+g=sGuj-}~uBb xgLoBMgLfujuyIuBb+gExgf }y\r+oB|~v p\LLgLoogL pNgLoq­pN+ b+gf+Lg
Exg=¦¨gfub.uBb+gc+gfoBpNMgfxÁpNgLo"-}~uBbE}~.uBb+gf|~}gf´u»qp\b+g-Mg=¦·y\xguBb+g-r+ogfxÁp\fuBrpN|~|~v¢xgL²Ur+gLoBu
¦¨y\xcuBb+gfe©Q}~ gfuBb+gg=sEgLfrEuB}y\yN¦PpExgLG}fuB}~ gExg=¦·gfubE}~EjoBuBxpNugfvt-}~uBbE}~uBb+gf|~}gf´uq­
}~u}o+gLLgLoopNxBv£uy¸Egf }oghp\EgL²UrpNughqp\b+ghejpNpNgfehgf´u§My\|~}fv±pN+±f|~}gf´u
¤³ogfxB gfxLy\e,¤
erEE}qpNuB}y\¸Exy\uyULy\|Ä©"acb+gW¦¨y\xBehgfx»ob+y\rE|tpq y\}.xgfE|¡p\LgfehgfUuc¦9xy\e'uBb+gqp\b+gyN¦p§pNg
uBbpNuÁ}oPpNy\rEuPuy4gp\LLgLoogLuBb+g-|¡pNuBugfxÁob+y\rE|hpN|~|yq pNjp\fuBrpN|r+ogfxPxgL²Ur+gLoBu"xgL²´r+gLouPuy
upNgExgLLgLEgf+Lg,yq gfx4pjExg=¦·gfubE}~EtxgL²Ur+gLoBuQ-b+gf£uBb+gfv£Eyh+y\uQejpNub#©acb+g4¦¨y\|~|yq-}~E
orE+ogLfuB}y\+oWEgfupN}~|uBb+ggfvgf|gfehgf´uouBbpNupNxg4}~´ugfxpNugL3-}~uBbE}~3¹"ugf|f|~}gf´uopN+£uBbpNu
Z [6~\Z X

uy\gfuBb+gfx»gfpNE|g-uy§p\bE}gf g|yq f|~}gf´u¬|¡pNugf+fv­	{!¡­uBb+g-ExgLG}fuB}~ gExg=¦·gfubE}~EouBxpNugfv­
qp\b+gejpNpNgfehgf´uQMy\|~}fv­pN+f|~}gf´u
¤³ogfxB gfxWLy\e¢e§rEE}qpNuB}y\¿Exy\uyLy\|Ä©
}RSQ   l VdSn Y dmjV Dl V	iFVY n8Ubd  k6Y>la#Y[V
f
½W.pNrEuy\ejpNuB}QExgLG}fuB}~ gWExg=¦·gfubE}~E,ouBxpNugfv¢xgf|~}gLo¬y\.uBb+gejpNpNgfehgf´u-yN¦pG}~xgLfugL
LLMtGtG>JF? uBbpNu"qpNEuBrExgLouBb+gcLy\xBxgf|¡pNuB}y\¢gfu¶¬gLgfj+pNupp\LLgLoogLo +p+yUEg»}~,uBb+g»xpNEb
Ly\xBxgLoy\+Eouy¸pNp\LLgLooB}~E|g,+pNup¸pN+±pNµpNx,gfu¶¬gLgfµu¶¬y®+yEgLoEgf+y\ugLo4pN  LLMKGMG
8Kw8Kw#L<B©Pacb+gf#­}~ gftuBb+gWp\LLgLoo¬uyp4E}gLLgWyN¦Ã+pNup?Pp4À+|g+"Egf+y\ugLtUvjp4+yEg
 yN¦uBb+g®xpNEb#­¬pN|~|cuBb+g®E}gLLgLo¢yN¦+pNup£Egf+y\ugL¯UvI+yEgLouBbpNujpNxgty\}~UugL¯´v2pNxLo
|gqpq U}~E  pNxgQ|~}~gf|~vhuyMgQp\LLgLoogLtpN+tb+gf+LgpNxgWgf|~}~}~E|gW¦¨y\x¬Exg=¦¨gfubE}~E+©¬Â³®y\xEgfxcuy
G}¥ÅSgfxgf´uB}¡pNug¢gf|~}~}~E|g,+pNupjE}gLLgLoq­MuBb+g,pNxLoQyN¦¬uBb+gp\LLgLooQxpNEbµpNxggf+gfxpN|~|~v¼¬gf}~b+gL
Uv3uBb+g¢´rEegfx,yN¦»uB}~ehgLo·y\x4¦·xgL²´r+gf+fv	+QuBbpNu4uBb+ghy\}~UugL+yEg¢}o§p\LLgLoogLp;¦9ugfx§uBb+g
y\xB}~}~¼+yUEg©¬acb´r+oq­$gqp\b¿pNx4}~ gLo-uBb+g4Exy\pNE}~|~}~u¶vyN¦"p,pNxBuB}frE|¡pNxWE}gLLg§yN¦"+pNup,Mgf}~E
p\LLgLoogL§oyy\p;¦·ugfx"pN+y\uBb+gfxy\+g­N-bE}b,ogfxB gLoy\xEgfxB}~E+pNupE}gLLgLouBbpNu"pNxgÁgf|~}~}~E|g¬¦¨y\x
Exg=¦¨gfubE}~E+©Á{Ur+bhpNy\xEgfxgL¢ogL²Ur+gf+Lg»yN¦$+pNupWE}gLLgLoLy\+ouB}~uBrEugLoPpN LLMtGtG #J|*>AL@AAC>w$­
pN+j}~u¬}oÁupNgf®p\o¬}~EErEu»´vjp  J|*E<@{L?8!w8 >=  C>JK*@   ¦·y\x¬}ooBrE}~EExg=¦·gfubE}~ExgL²Ur+gLoBuo¬uy
uBb+g+pNuphogfxB gfxq©
 GL Ç  Ç Ì E Ç q
	NÁ p#gfur+oÀ+xoBuQEg=À++g§uBb+gp\LLgLooxpNEb£r+ogL¼¦·y\xWp\bE}gf U}~E
ExgLG}fuB}~ gjExg=¦·gfubE}~E¼-}~uBbE}~¹Pugf|¬f|~}gf´uo«©h½Wo§oBb+yq-µ}~ x}~rExg.G© ­#uBb+g¢bUvUMgfxEyfrG¤
ehgfUuPbpNxp\fugfxB}~¾L}~E4+gfopNgfxPgLG}~uB}y\+o"qpN,Mg¬xgfExgLogf´ugLhp\oPpWG}~xgLfugL,xpNEb¢-b+gfxg
gqp\b£+yEg§Ly\xBxgLoy\+EoWuytphpNgpN+3pN¿pNx§uytphb´vgfxB|~}~EM© Qy\uB}Lg4uBbpNuQuBb+g4b´vMgfx
¤
EyfrEehgf´u§xpNEbµ}o¦·rE|~|~v¿Ly\E+gLfugLuBbE}o}o4Gr+ghuy®uBb+g¢ExgLogf+Lg¢yN¦cuBb+g,¦9xpNehg,|~}ouB}~E
fr+ouy\e¢}~¾qgL¸b´vgfxB|~}~EGo--}~uBbE}~¼gqp\bpNgD·ogLg§{UrE+ogLfuB}y\i©~i+=©Q}~ gfuBb+gbUvUMgfxEyfrG¤
ehgfUuWxpNEb#­uBb+gr+ogfx! op\LLgLooQExyNÀ+|g§ejpqvg§ejpN}~´upN}~+gL3Uv¬gf}~bE}~E¸gqp\b±pNx-}~uBb
uBb+g  LLMtGtGEKJ|9<;<w#L<Buy¢uBb+gMy\}~´ugL+yEg©»ªWy«¬gf gfxq­$uBb+g4xgLoBrE|~uB}~E®p\LLgLooxpNEb£}~ gLo
y\E|~v£uBb+g,¦·xgL²´r+gf+fv£-}~uBb±-bE}bIptpNg,}o§p\LLgLoogL¿-}~uBbµxgLoBMgLfuQuy®uBb+g¢frExBxgfUuB|~vµp\=¤
LgLoogLpNg©Â¶u"EyUgLo+y\u"upNg»}~´uy4p\LLy\rEUu"uBb+g-y\xEgfx}~,-bE}b¢pNgLoPpNxgp\LLgLoogLS©acb+g
¦·xgL²Ur+gf+fv,yN¦#p\LLgLooB}~E,ppNg-}~ gf.uBb+g-ExgLLgLG}~EogL²´r+gf+LgyN¦Ãp\LLgLoogLoP}oPy\EupN}~+gLj´v
}~UuBxyUGr+f}~E®p,pNuBb-}~uBbE}~£uBb+g§p\LLgLoo-xpNEb¼¦·y\xgqp\b£ogL²Ur+gf+Lg4yN¦Pp\LLgLoogLo ~iqE­Si«E­ 2I³©
xy\x§}~+oBupN+Lg­ x}~rExgtG©4}~|~|~r+oBuBxpNugLo,pN^p\LLgLooxpNEbIgf+LyG}~E¿uBb+g.p\LLgLoo§pNuBugfxB^yN¦
p¸r+ogfx¦¨y\x¸ogLoo}y\+o-b+gfxghuBb+g¢r+ogfxp\LLgLoogL  ¦·y\x ¸ogLooB}y\+opN+
  !"#$  ¦·y\x®itogLooB}y\#©£Â³¯y\xEgfxuy£e¢}~E}~e¢}~¾qgtuBb+g®oB}~¾qgjyN¦uBb+g.xpNEb#­Py\E|~v
ogL²´r+gf+LgLo¢ejp\Eg¸yN¦G}oBuB}~+fuh+yEgLohpNxgoBuy\xgL¯-}~uBbE}~2uBb+gp\LLgLoohxpNEb#©2ªWgf+Lg­ÁuBb+g
xg=¤¶p\LLgLooWuytph+yEg4uBbpNupN|~xgqp\GvMgf|y\EoQuyhuBb+gfrExBxgf´uogL²Ur+gf+Lg§|gqp\EoQuyh}~UuBxyUGr+Lg
uBb+g.Ly\xBxgLoBMy\+G}~E£fvGf|g©¸Â³µuBb+gh¦·y\|~|y«-}~E+­uBb+ghxgLoBrE|~uB}~E±p\LLgLoo4xpNEb^}o§qpN|~|gL o[@Au
@S<Jtw *  LLMKGMG^[JFUU© x+y\xQ}~|~|~r+oBuBxpNuB}y\#­$|gfur+op\ooBrEehguBb+gb´vgfxEyfrEehgf´uQxpNEb¿}~ gf
~~<<tK
